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Abstract 
 
This article provides a brief overview of the status of Phytophthora diseases in Australasia. 
Phytophthora cinnamomi remains the key species contributing to the decline of many 
wildland ecosystems throughout Australia. Recent molecular studies indicate that many new 
species exist in culture collections that need describing and their role as pathogens fully 
ascertained. An overview of the science, management and communication processes being 
undertaken to reduce the impact of P. cinnamomi is also covered for each Australian State and 
for New Zealand. Activities across the region vary considerably and reflect the amount of 
resources that are being provided, which are often minimal.  
 
 
Introduction 
In Australia, Phytophthora cinnamomi remains the major Phytophthora pathogen and 
continues to impact on the function and health of many wildland ecosystems. For 
example, in the South-West Botanical Province of Western Australia it impacts on 
over 3000 of 5710 described plant species (Shearer and others 2004). It is widespread 
throughout Australia and is located mainly in regions with higher than 600 mm 
rainfall (fig. 1). Unless significant advances are made in control, P. cinnamomi will 
continue to move autonomously and by inadvertent anthropogenic spread through 
many susceptible wildland plant communities for many decades to come.  
 
Phytopthora ramorum is listed as a Category 1 quarantine pest in Australia. The CRC 
National Plant Biosecurity and the Department of Environment, Water, Heritage and 
Arts are currently funding a Ph.D. research project (see Hüberli and others this 
proceedings) to determine the possible host range of Australian flora and their ability 
to support sporulation by P. ramorum. This work is being conducted in David 
Rizzo’s laboratory at the University of California, Davis.   
 
                                                 
1 A version of this paper was presented at the Fourth Meeting of IUFRO Working Party S07.02.09, Phytophthoras in 
Forests and Natural Ecosystems, August 26–31, 2007, Monterey, California. 
2 Centre for Phytophthora Science and Management, Murdoch University, Murdoch Western Australia 6150, 
Australia.  
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Figure 1²Phytophthora cinnamomi isolations and broad climatic envelope of 
P.Finnamomi susceptibility in Australia (O’Gara and others 2005).  
 
 
 Proceedings of the Fourth Meeting of IUFRO Working Party S07.02.09 
  27 
Western Australia 
New Phytophthora species 
Recently many isolates in the culture collections of the Centre for Phytophthora 
Science and Management and the Department of Environment and Conservation 
(DEC) have been sequenced using the ITS region of genomic rDNA (Cooke and 
others 2000) to confirm previous morphological identification and to determine what 
Phytophthora species are present in the State. This work indicates that there are at 
least 10 new undescribed species (fig. 2).   
 
Prior to the availability of molecular tools for use in diagnostics, a number of these 
isolates had been submitted to world culture collections (IMI and CBS) and allocated 
to already designated species based on morphological features. For example, many P. 
sp. 4 isolates had previously been designated as P. citricola, P. sp. 3 as P. drechsleri, 
P. sp. 1 as P. boehmeriae and P. sp. 10 as P. megasperma var. sojae (table 1).  All 
new species were isolated from plants with disease symptoms or from the soil 
rhizosphere of plants expressing disease symptoms. Pathogenicity tests to confirm 
Koch’s Postulates are currently being undertaken. It is likely that all of these putative 
new species are pathogens; however, this needs to be confirmed. It will be interesting 
in the future to determine whether these Phytophthora species are endemic or 
introduced to Australia. This knowledge will help provide clear management and 
quarantine goals. However, irrespective of whether they are endemic or not, they 
should be managed to reduce their spread around the country. This will help reduce 
the chance of them being introduced to areas free of Phytophthora species and the 
risks of hybridization occurring. More importantly it is critical to keep in mind that 
global climate change may create more conducive conditions for many of these 
Phytophthora species to impact on wildlands in a similar fashion to P. cinnamomi. 
For example, P. sp. 4 has a wider distribution than P. cinnamomi and has been 
associated with plant deaths on calcareous soils where P. cinnamomi does not cause 
disease. It is also associated with deaths of Eucalyptus gomphocephela (see Scott and 
others, this proceedings).  GENERAL TECHNICAL REPORT PSW-GTR-221 
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Figure 2²Phytophthora species (in italics) that are present in Western Australia and 
where they sit with regards to Cooke’s  ITS Clades (Cooke and others, 2000 ).  P. 
sp. isolates (Psp1 – Psp10) remain undescribed (Tree Courtesy Treena Burgess). 
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Table 1²Examples of new Western Australian Phytophthora species based 
on molecular traits previously described as other Phytophthora species based 
on morphological traits  (IMI = International Mycological Institute, U.K.; CBS = 
Centraalbureau voor Schimmelcultures, Netherlands).  
 
Isolate Morphological    DNA 
DDS 1450  P. citricola   (IMI 329674)  P. sp. 4 
DCE 444  P. drechsleri (A1)  
(IMI 329666) 
P. sp. 3 
TCH 009  P. megasperma var. sojae 
(IMI 329669) 
P. sp. 10 
DDS 3884  P. boehmeriae (CBS 
100410) 
P. sp. 1 
 
 
P. sp. 10 previously described as P. megasperma var. sojae has been observed to 
have a high impact on many Proteaceous species in the Fitzgerald River National 
Park in the south-west of Western Australia, particularly after very wet rainfall 
events. Whilst, P. sp. 4 appears to have a wider distribution than P. cinnamomi as it is 
also associated with plant deaths on calcareous soils. Therefore, with the availability 
of molecular diagnostic tools there is no doubt more species will be found, and whilst 
P. cinnamomi remains the major Phytophthora pathogen in wildlands, it is critical 
that attention is also paid to new species as they are identified.   
 
 
Bell Track Infestation 
The Fitzgerald River National Park (FRNP) in the south-west of Western Australia is 
one of the World’s 25 Biodiversity ‘hotspots’ with large numbers of endemic flora 
and fauna. There is a 195 ha P. cinnamomi infestation in the park known as the ‘Bell 
Track Infestation’ that threatens in the immediate future some 6,000 ha of wildlands 
with many additional thousands of ha in the long-term if it breaks out of its existing 
catchment. The Department of Environment and Conservation have established two 
key goals to manage this infestation: first, to contain the further spread of P. 
cinnamomi, and second, to protect the unique biodiversity values of the FRNP from 
P. cinnamomi. In order to achieve this, extensive aerial mapping, digital elevation 
models and hydrological investigations have been conducted of the infestation 
together with extensive and intensive mapping of the pathogen through soil baiting 
and molecular diagnostics (see Anderson and others, this proceedings). Many 
thousands of soil samples have been baited to ensure accurate mapping of the 
pathogen. These activities have allowed detailed information to be gathered of stream 
paths, and where water will accumulate and be shed from given 50 and 100 year 
extreme rainfall events. Natural sumps were also identified. This information has in 
turn allowed for the planning of storage gully dams and flood diversion drains across 
catchments to be installed. These are intended to be able to manage extreme rainfall 
events and prevent the movement of P. cinnamomi infested water into adjacent 
disease-free catchments. The information has also facilitated the installation of a 13 
km fence around the infestation. This has been installed to prevent movement of the 
pathogen by native fauna such as kangaroos and to prevent any unintentional 
anthropogenic movement. In addition, approximately 2 km of high density 
polyethylene sheeting has been buried at points adjacent to uninfested catchments at GENERAL TECHNICAL REPORT PSW-GTR-221 
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approximately 80 cm depth to act as a barrier to prevent root to root movement of the 
pathogen. Currently, there are discussions on whether to incorporate the eradication 
and containment methods developed by Dunstan and others (see this Proceedings) to 
reduce the impact of P. cinnamomi at Bell Track.  
 
The infestation at Bell Track has been treated regularly over the past decade with 
aerial applications of phosphite (phosphonate) (24 kg/ha a.i.) at low volume. These 
applications have been highly efficacious in reducing the impact and spread of P. 
cinnamomi at Bell Track. In addition, at Bell Track along approximately 30 ha of the 
immediate disease front and at two other infested sites the trunks of woody 
Proteaceous species have been sprayed to run-off with 30 percent a.i. phosphite 
together with Pulse. This has been done to address four questions; 1) does high 
intensity phosphite application prevent or reduce the rate of spread of the pathogen? 
2) does high intensity phosphite application reduce inoculum levels ahead of a 
disease front? 3) does high intensity phosphite application reduce mortality of 
susceptible plant species? and, 4) does high intensity phosphite application effect the 
epidemiology of the pathogen?   
 
Finally, due to the existing high impact of P. cinnamomi in the Bell Track and the 
loss of many of the deep rooted mid and upper story canopy species, many areas of 
the infestation have a changed hydrological balance and will be subject to massive 
surface water flow in a high rainfall event. Therefore, to re-establish natural 
hydrological balance across the infestation, DEC have put in place a revegetation 
program with an emphasis on deep rooted, long lived, greater than 0.5 m in height, 
rapidly growing, easily cultivated and P. cinnamomi resistant species that are local to 
the region. After extensive screening, Acacia saligna, Calothamnus quadrifidus and 
Eucalyptus pleurocarpa have been selected for establishment on the site.  
 
 
Mapping and Awareness 
In Western Australia, ‘Project Dieback’ funded by the National Heritage Trust 
through the Department of Environment, Water, Heritage and the Arts have made 
significant contributions to Phytophthora dieback issues in the State. In particular, 
they have put substantial effort into raising and obtaining community awareness and 
engagement, and towards mapping accurately the distribution of Phytophthora 
throughout the south-west of Western Australia. The mapping will provide managers 
and community groups with an accurate ‘Dieback’ occurrence map which will allow 
for assessment methodology for strategic regional planning over the next 5-10 years. 
Based on the mapping and knowledge of susceptible and threatened species and 
communities, key uninfested areas of wildlands that are considered protectable can 
be allocated resources to ensure that they remain protected. In addition, the mapping 
can be used to predict autonomous spread and to help determine where controls such 
as phosphite applications can be applied. ‘Project Dieback’ has also developed 
signage (fig. 3) that is being utilised throughout the region by government and local 
government agencies. Mining companies and other industries that manage activities 
in wildlands are also utilising the signage. This will ensure the community in general 
is not confused by different dieback signs on different land tenures.  
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Figure 3²Signage now in place to clearly articulate to land users the ‘Phytophthora 
dieback’ status of an area (Courtesy Project Dieback and the Department of 
Environment and Conservation).  
 
 
Other Research in Western Australia 
A number of other research activities are in progress and these include: 1) Influence 
of physiological stresses (fire/waterlogging/drought) on phosphite applications and 
pathogen control (Hüberli and others), 2) Eradication and containment from infested 
sites in wildland ecosystems (Dunstan and others (see this proceedings), 3) Screening 
Australian native plants for susceptibility to P. ramorum (Ireland and others (see this 
proceedings), 4) Taxonomy of new Phytophthora species in Australia, 5) Role of fire 
and fire frequency and its impact on P. cinnamomi in wildland ecosystems, 6) To 
investigate the effects of phosphate and phosphite on P. cinnamomi control using 
Arabidiopsis thaliana, 7) Understanding the mechanisms by which phosphite affects 
the pathogenicity of P. cinnamomi, 8) New methods for measuring phosphite in 
planta, 9) Impacts of P. cinnamomi on biodiversity values in wildlands, 10) 
Microarray analysis of the effect of phosphite on Phytophthora cinnamomi.   
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Victoria 
Research 
Current research activities include examining the durability of resistance of 
susceptible eucalypts regenerating on ex-dieback sites. These if shown to be tolerant 
or resistant to P. cinnamomi have the potential to be utilised as potential seed sources 
for further restoration work on dieback sites. Surveys are being conducted in streams, 
rivers and other water bodies in natural ecosystems to determine what Phytophthora 
species are present in Victoria. Finally, an assessment of the risk posed by 
Phytophthora species to natural ecosystems is on-going.  
 
A large research project conducted out of D. Cahill’s laboratory is aimed at defining 
plant resistance against P. cinnamomi and the application of resistance to 
revegetation. This work aims to: 1) determine at the cellular, biochemical and 
molecular levels what constitutes resistance of native plants to P. cinnamomi, 2) 
identify the pathways within plants that regulate resistance and then explore the 
potential to manipulate these, 3) examine resistance in native stands affected by the 
pathogen, 4) use knowledge of resistance to implement field trials in sites that 
encompass a range of environments, and 5) utilise model systems such as 
Arabidiposis, Populus deltoids and P. tremula.  
 
 
Management 
In Victoria, P. cinnamomi is listed as a ‘potentially threatening process’ under the 
Flora and Fauna Guarantee Act 1988. A Strategic Management Plan to address the 
threat of P. cinnamomi on public land is in place. The key elements of the plan are 
(1) the protection of the most important assets at highest risk, (2) development of 
Regional Management Plans to zone areas by level of risk, (3) clear cross-agency and 
cross-tenure governance arrangements are being proposed, and (4) the development 
of ‘Best Practice Guidelines’. As part of these actions and to reduce the spread of the 
pathogen portable hygiene (soil wash-down) modules for operations such as fire or 
forestry operations are being developed. Footwear washing units have also been built 
and placed on walking tracks to reduce the spread of the pathogen.  
 
 
New South Wales 
Research 
Susceptibility trials have commenced on Eucalyptus imlayensis an endangered mallee 
of south-eastern New South Wales. Eradication of a P. cinnamomi front moving 
towards a Wollemi Pine (Wollemi nobilis) stand is being attempted. Wollemi Pine 
was discovered in 1994 and is a member of the Araucariaceae and less than 100 
mature trees are known to exist. It is susceptible to P. cinnamomi. Eradication of the 
pathogen is being attempted ahead of the front, a site of approximately 50 m, using 
soil drenches of fungicides and trunk injections of phosphite (phosphonate).  
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Management 
A Statement of Intent is in preparation for P. cinnamomi, this is the first to be done in 
New South Wales under new legislation. A phosphite spray program has been 
instigated in an infested area of the South East Forests National Park to protect the 
habitat of the smoky mouse (Pseudomys fumeus), an endangered species. Many of 
the plants in its preferred habitat are susceptible to P. cinnamomi. Hygiene protocols 
are also in place to reduce infested soil movement between diseased and disease-free 
areas of its habitat.  
 
A survey and management plan have being conducted and developed, respectively, 
for the Sydney and Metropolitan and Hawkesbury Nepean Catchments.  
 
 
South Australia 
Management of Phytophthora in infested areas together with preventing disease-free 
areas becoming infested remain priorities. Research at the University of Adelaide is 
being conducted on understanding the impact of P. cinnamomi on native vegetation 
in South Australia with an aim to gain knowledge on the susceptibility of threatened 
plant species, patterns of Phytophthora spread and the role of soil microbiota in 
disease suppression.  
 
 
Tasmania 
In addition to the eradication trials of Dunstan and others (this Proceedings), 
eradication trials of infested sites are being proposed on a tin mine. Due to the 
changing of plant species names a reassessment of species susceptibility is in 
progress with the aim to upgrade the species susceptibility list.  
 
 
New Zealand 
A major collaborative project between Landcare Research, Ensis and HortResearch 
has been using ITS sequences to verify the Phytophthora species present in New 
Zealand and to develop a rapid DNA based identification scheme. This program will 
continue with on-going surveillance as part of routine diagnostic work. The presence 
of 21 species in the country has been confirmed with two newly described species, P. 
europaea and P. kernoviae being confirmed, with an additional two putatively new 
species to be described. P. inundata was also recorded as a new-to-New Zealand 
record in 2007.  
 
A number of other research projects are in progress. These include research on: the 
epidemiology and population dynamics of P. kernoviae (Ramsfield and others, see 
this Proceedings); the identity and epidemiology of Phytophthora taxon Agathis 
(Beever and others, see this Proceedings); the treatment of nursery-grown Nothofagus  
seedlings for planting into P. cinnamomi infested soils (Johnston and others see this 
Proceedings); the control of  Phytophthora in forest nurseries through induced 
resistance (Dick and others,  see this Proceedings). 
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Conclusion 
Many new species are being recorded in Australasia which is not surprising given the 
availability of molecular diagnostic tools. With increased activity in baiting streams 
and water sources (Ian Smith and Daniel Hüberli, pers com.) it is likely many more 
will be found. There have been examples of successful containment and eradication 
of P. cinnamomi from sites in Tasmania and Western Australia. There has been a 
very active increase in the Strategic Management of Phytophthora across Australia, 
together with a massive increase in community and agency involvement in the 
process. The National Resource Management regions across Australia have been 
incorporating Phytophthora into their management plans and developing ‘cross 
regional’ coordination. All of which are major advances in the last three years. 
Despite these activities there is an urgent need for adequate funding for management, 
communication and research to adequately manage P. cinnamomi in wildlands. A 
recent cost-benefit analysis study estimates that the Net Present Value of biodiversity 
assets at risk from Phytophthora dieback is approximately Aus $6.4 billion. Loss of 
carbon sequestration due to the death of woody plants is not included in this 
calculation. It is also estimated that an investment of Aus $58 million over 7 years 
will reduce losses by Aus $500 million. Therefore, reasonably modest investments 
into science, communication and management of Phytophthora diseases are required 
to derive considerable outcomes in managing biodiversity assets from Phytophthora 
dieback.  
 
 
Acknowledgments 
Many thanks to Keith McDougall (NSW), Rosalie Daniel (NSW), David Guest 
(NSW), Ian Smith (Victoria), David Cahill (Victoria), Renata Velzeboer (South 
Australia), Annabelle Bushell (WA), Joanna Young (WA), Greg Strelein (WA), Tim 
Rudman (Tasmania), Margaret Dick, Tod Ramsfield, Ross Beaver and Ian Horner 
(New Zealand) who kindly contributed information about Phytophthora from their 
respective States or New Zealand. Daniel Hüberli kindly reviewed this paper.  
 
 
Literature Cited 
Shearer, B.L.; Crane C.E.; Cochrane A. 2004. Quantification of the susceptibility of the 
native flora of the South-West Botanical Province, Western Australia, to Phytophthora 
cinnamomi. Australian Journal of Botany 52, 435–443. 
 
Cooke, D.E.L.; Drenth, A.; Duncan, J.M.; Wagels, G.; Brasier, C.M.  2000. A molecular 
phylogeny of Phytophthora and related oomycetes.  Fungal Genetics and Biology 30, 17–32. 